T o both advance One Health and to prepare a professional workforce grounded in One Health, it is essential that the conceptual and practical underpinnings of One Health are integrated at all educational levels, especially at the high school and higher education levels because of the complexity of the concepts. This integration can be achieved through strategic curriculum planning and implementation and should include required and elective courses with a One Health focus and/or content. This article highlights two international examples of how One Health has been successfully integrated into high schools in Sweden and a Master of Public Health (MPH) graduate program at Virginia Tech in the United States.
Swedish One Health integration focusing on high schools
One Health Sweden The research network One Health Sweden includes several universities and governmental organizations providing a sustainable intellectual platform, where veterinarians, physicians, molecular biologists, ecologists, and environmental chemists with an interest in zoonotic infections can interact and create synergies. Our overarching mission is to improve human and animal health by stimulating interdisciplinary collaborations in order to increase knowledge of the emergence, spread, and effects of infectious disease in humans, domestic animals, and wildlife. It is important to increase awareness and explain how factors, such as lifestyle, animal husbandry, and human prevention and intervention, influence the spread of infections and antibiotic resistance. To encourage students to choose courses and programs within this wide field is central in order to handle future challenges. We need to have a good supply of interested and competent collaborators. This can only be guaranteed if One Health is part of the curriculum before students opt for higher studies and professional training.
Activities and results
One strategy to achieve better collaboration is to introduce the holistic view of infection biology into the education system, from high school to advanced university level. Since we need to invest in our common future, One Health Sweden has developed an educational strategy program to promote the understanding of the multifaceted interplay between pathogens, hosts, and the environment. The program has been introduced already in secondary school, but the main focus is on high school. Quality teaching material is provided free of charge to all schools in Sweden. The material entitled 'Infectious diseases in a changing world' is mainly written by researchers in our network, and the accompanying teacher's guide is developed by a high school teacher/researcher. The teacher's guide is divided into general topic areas, such as globalization and sustainable development, antibiotic resistance, food and water-borne pathogens, and vectors. The material is available as an Open Educational Resource on our website, www.onehealth.se, and includes a pdf leaflet, teacher's guide, and links to web seminars. 'Infectious diseases in a changing world' has also been distributed to health-related university courses, including medical and veterinary programs in Sweden.
A total of 40,000 copies of One Health material has been distributed to schools, veterinary and medical students, and practicing veterinarians and physicians. The material has been introduced to Swedish high school teachers at a national conference with 10,000 participants, and it has also been presented via exhibitions and workshops to teachers working within the field of natural sciences.
One Health Sweden arranges several open research seminars annually, where researchers and sometimes students present their projects and results within the field. The research seminars provide an excellent opportunity for students and researchers to meet and listen to different subject areas, raise questions, and discuss. Some of the topics have been climate change and its influence on human and animal health, health economics, mosquitoes and vector-borne diseases, and alternatives to today's antibiotics.
Researchers in the network provide lectures for students at different levels: high school, medical, and veterinary students, and at a master's program in infection biology, attracting students from different disciplines and different parts of the world. Members of the network have also supervised degree projects for students at the medical, infection biology, and veterinary programs. Local seminars where students have been given the opportunity to watch and discuss the movie 'Contagion', with a panel consisting of a medical doctor, a veterinarian, and an ecologist, was a popular concept.
One Health Á based public health program at
Virginia Tech in the United States
Master of Public Health Building and maintaining a sufficiently large, and appropriately trained, One Health workforce is paramount to the health of all people, animals, and the upkeep of the environment. The MPH degree program at Virginia Tech is a collaborative effort between the Department of Population Health Sciences in the Virginia Maryland College of Veterinary Medicine and the Virginia Tech Carilion School of Medicine. In addition to the MPH core courses, two concentrations or tracks are currently offered: Infectious Disease and Public Health Education. The program has specific competencies for both concentrations. The program integrates research and service activities that address the individual, social, and ecological determinants of health, reflecting the humanÁanimalÁ environmental health interface.
One Health in the classroom
The MPH program embraces One Health as a part of the overall program structure. MPH students learn about One Health and applications of One Health in all coursework. For example, in the first course in the program, Fundamentals of Public Health, the first three hours of class is focused on One Health. As their first assignment, students (1) develop a One Health position statement and (2) identify a health problem or issue and write a short paper on how One Health can be used to address the problem. Students are taught, and develop skills, to approach every public health issue with the recognition that there is a dynamic interdependence of human, animal, and environmental health which requires interdisciplinary efforts to develop solutions to the problem.
In addition to One Health class-based assignments, MPH students can participate in projects managed by the Center for Public Health Practice and Research that fosters interdisciplinary collaborations and partnerships with communities, local health departments, medical and veterinary organizations, community-based organizations, academic institutions, government, and other public and private institutions. Many of these projects embrace a One Health approach.
One Health and the practicum Through the practicum experience, MPH students apply their classroom-acquired knowledge and skills in realtime public health settings. They design and implement a practicum experience with a practicing public health professional. Students strengthen their public health competencies, develop practical skills and personal confidence, learn experientially through shadowing opportunities, and contribute to an organization's outcomes by solving actual public health problems in the field. The extent to which One Health integration occurs is highlighted in the student's practicum deliverable.
One Health and the Capstone
The last major deliverable in the MPH program is the Capstone project. The purpose of the Capstone project is to bring together the MPH course content and experiences to address a health-related problem. Capstone projects must include a description on how One Health was operationalized in their work. Examples of MPH Capstone project with a strong One Health focus include Lyme Disease in the New River Health District, Implementation of Policy Strategies Related to Non-Communicable Disease Control in Malawi, The Effect of BCG Vaccination on the Risk of Tuberculosis Infection and Disease Among Households in Southern India, and Examining Approaches to Combat Obesity in Rural Areas.
One Health and skills Upon completion of the MPH degree, graduates from the Infectious Disease Concentration design public health interventions that, to the extent possible, are grounded in One Health. More specifically, they integrate general microbiological and immunological knowledge and tools, as well as cultural and social, and local and global economic factors at the humanÁanimalÁenvironment interface, to prevent, control, and/or eliminate emergence, introduction, and propagation of infectious diseases in communities and populations. Graduates from the Public Health Education concentration possess the skills to develop, implement, and evaluate prevention programs. In their efforts, the public health educators also recognize the dynamic humanÁanimalÁenvironment interdependence and use that interdependence in grounding public health education interventions and programs.
